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(54) SPARE AREA ASSIGNING METHOD FOR OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To dispense with a utility 
such as a defragmentation by deciding the maxlum size 
which is usable as an auxiliary spare area and assigning 
the auxiliary spare area while making sizes of increase 
portions changable within the usable size. 
SOLUTION: When a spare area SA^pri to be used when 
a defect is generated in a user area becomes full, a new 
spare area, that is, an auxiliary spare area SA-sup is 
assigned again at the termination of the user area. When 
assigning of the auxiliary spare area SA-sup is executed 
only one time, the size of the area SA-sup is made to be 
the maximum usable size or a size equal to or small than 
this size. In the case of assigning an auxiliary spare area 
SA-sup while dividing it into variable sizes several times 
at necessary times within the usable size, increase 
portions to be extended are not constant sizes and they 
are changed. In this case, after the area extended eariier 
is fully used, a next extended area is activated. 
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^(Dmm^titzmm^m^j:-f-i XfHx\ xx-m 

[ ii^ii 2 ] mm-^m^^ xa. 
mmmmm ( d m a ) T-i=a^tg^^f ^ xx-hi^ t 

mmmx^rmm'^xijm. 

mf^x'mmx^7mmizwmx-^m^j:mmi:msi}]x^7 
mmiz 1 mco^m o «. c: t ^mit -th mm. 3 1 
im<o'Kmmw(r>x^7mim^^x-Hm. 

'<.r®«5:Tr^-9-^ x<7)misD^X'wmthzt 
a. 

mi]a^cr)im<r)\,^rixi^x'hi>zk mwittmm 
5 i<zBm(7)M&mmx'^7mmmMxijm, 

inmi ] hi^ii^ti!bX^7mMm\'^^X (>tlX 

^^iytmtmmzx^7mmi:mSi-t^imifi±tt:t 
mf^x^7m.m<Dmm^m^j:^-i xim^thxy- -yx 

^m3mw<^x^7mmv^xi5m, 

mims ] m^x^7mii i mtsm o i.^ 

^Wzm'^x-^mm.\>^x'm)x^7mmi i id?:: 

m<^x^7mmmxii'A. 

{m^m\ h^i}-'tii>x^7mitm'o^^xhtix 

\'^hMmMWizx^7mm\mfh'mifitttzb 

t\,znm^7mmm'o%xhfjm^ii\yt:. 

mix^7mm)mm^w^^^ xsr^^-rs^x y r 

j*^$iTJtfimflg^r-t>fxi*it\ 'm^::b\,zmix 
^7m.t:^$i:^4X(r>ma^X'm^^xhXT'',rb 



mL<ri\^rixl)^X'hi> Z b ?:mibtlMmmf^(r)X 

^7mmi'^x-m. 

iimmi o]mw):<^7mm(^9mxijmi,i. 
»mx'sim^Mmx^7fmm4^M»x < ^ 
-^xt. mmx^7mmizm*)'^xhzbmmbi-i 
mm 9 izimcommmmx'<7mmmxijm. 

[000 1 ] 

u^cDx^7mmcDmMxiTmizm-ri. 

[0002] 

immm] -m^z. mmmmim$.ixsmx' 

^hi}^i:oMzXr>X. ^±^^(7)R0mmb. IWz 

(tieiMfg^v-i^ (WORM) mi5j:r/momixK 
§mmKcmiM^^j:i:cr)E.-o(Dmmiz^ifhm. g 
MzRmtxm^mtx'^ ?>^9immi¥. ^*j:hh. % 

"THX^tLXli. 9m«jm^-:iy^-<^hT^x^ (C 

D - R w ) t mimm^T ^ =j'?)v§>WLmr {d 

VD-RAM, DVD-RW, D VD + RW)^t"*^$> 

[0003] ^Lx. zcoxotcmm^^it'f -< x-^ 

mLx^€t>ti^i}K -^(mmum. m^izx-ox. 
itT^x:^izwmm<^f^mzmfS.$ixfzimmkm^ 

[0004] Z<r>i.ot{:m».k^^itb\^oi}K ZcD^^it 

'^mizxmmmixmtii. ttz. mtmm.^T^ 

x^cox^mma. z<^immMizijmm(^^x. 
m^j:b(^'&m, mi^m<omm^^^j:b'i,zj: o^^thzb 

mmmiZT-:^mim/M^^iii<r)m£thtiib 

<c , xmmm(^^mti^'2^mx'h h . 

[0005] Zti<r)fz)^{,z^ m 1 liZmti. o \<z , %-f -< 

x-^m - ymm&x/v - kt-? hmmiz-xm^m 
mm (DMA) srfflst, ^T^xi'ffixmmmi'sm 
Lx^^^. tfz. r-i$'mimi'/~ymzmxmm-t 
h f}\ #v - yimmiZT- ^ i-if-ffl 
mb jL-i-'-mmizxmtim± tfzb^ mm-t^fzuf) 
inx^7mmbizm^ixi. 

[0006] -^Wt-ocOx ^ Xi? imiif. DVD 
-RAM) l,ZW:>(7)DMAti^h^f)\ ^(r>0h—O\i 

h. z<r>xmmi.<^'^mi.mmx'hh<^x\ r-^«a 

cr)fzib\,zm^<r) DMA tc(i|5l-<7)rt§*<^ 0 Ji LT IBII 
§itTV^I>. #DMAJiZO07'D-y^'*>^,:5:i9. ^fls 
•C3 2-fe^:?t^|,. f^r*)^, -0(^7'0 y:?{ii 6 
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[00 07] #DMA<0||1 T'Dy^' (DDS/PDL 

7'n.y;?i:V^'3 ) JiDDS (Disc Definition Structur 
e)tPDLtiilA. #DlWAOg27Dyj? (SDL 
yo-v^'tv^p) (iSDL$-^tr. PDLjmwgf 
-:?<OtSSAaJT'feO. SDLIi2<J:ic:|iiBf-:J'tOtetta5 

C 0 0 0 8 J -mm^zPDUi. r x;?SSf^i§ST'^ 
[0009] -fe^^^S^Ji^JitiJ^^h^fLl,. f L 

[00 10]-:fr, SDL{i:7'Dy^'m{JT'J;^b-t.?. 

§ {= P D hfzW^X't^M^-^ tiX^mm<r>:Ly h u ^ 
^Slfrr^. #SDLxyhy{i^ m2h{,z^-fXo^z^ 

#-^$rtS*WI>«J|Si:, -e/tt3c#rS3Sc#7"n.y 

I.. 

[0 0 11] f-sm!H<^x^m^ it^^h-h, 

( 0 0 1 2 J X y -y 73!c#{i, !F3mmP D LfClSS^ 

\,z,mmz T- ^ mm $ ni> j.-- r - ^j^ic xPiS-b 
^<^di<nim^9'?^z-mLxi'-9t:tmth. 

J^CAOatf. •t=^t;b*>, ^{S'Uv::X:P(S-tr^^';t:{t;^'<. 
Jf. PDLC0P-'J;^H^G, -'jXhtZocOrJZPig-fe 

^tx'^^Lxiimm. 

[ 0 0 1 3 ] iTt , 'J -T^#{i. :X:Pl5«i^3t)iS D He 

^m^ixx\^h^^\,zmm^n.hiimx\ ii3btcs^-r 
^rmzm ^'^xi:,iitzru ti^xtmmi 
[0014]-:^. x^7mmm*)^xi,ijmt i 



X , mB(^m 1 cr>mz i^.f-i? mm<r)h h 1 V- 

J; ate. X'<.7fI^a:T-:5'^l|gcOHU(cSM$-<i-.S^rffi 
t'^l>, C:c7)^Jc7)7.'<rMli2:±X'<.Tffi«{ (PS-pr 

[0015] ±X'<r^«j(iS?D<7)7 ^--7 y Ht<m 

nx'pi'O'^x ^iiimmx'hr>x . mmffj-^^i?^^ 

(LSN) (i:4;t4>ilTV^^V\ ttzti^-yX . ±X^7 

mmii^T^x::^(7)mmmizm'j'^xizti>, ttz. 

&^C07t--7'y hitmizWl*)'^Xi,Zt{>X'^h. 

z(o±x^Tmm<^mM.ii^mizm*)'^x htihijK - 

(7)jL-^-mm} i 4 . yOBtLT, 26MB5SI)0 
STI>.rtt-C#, 4. SGBtUr, 14 5MB2:S>J 

[00 16] -?-LT. M^tfz{myt--7-yhmzx 
-oXPDLizxm^^ i'ijmm^tih t . -?-(o^:Pfi-b^ 

7^-V y h<bB$tCPDL(CfSS^$it/::^k:Pg-fe;?^' 
i)-^. i— »f-^«<7)iiraWXi?-hfi[B (LSN = 

0) t'^^ihh.x\''^?>^mwi-t^^^^ (PSN) (i, 
7^-v-y HmizPDuzmi^ii^x'm-t^'is^izj: 

ti. ttz. o-7^mmzi,x'<.7^uv^\mmx'm 

[0017] -^r, iX'^T^iigAiXU 'vr^m. ttz 
li, 'J-r3c#tJ; O-mc^rl. t , I25<0 ( a ) WJ: 

DSTI.. CCOX'^r^JS^rffigfjX'^T^ii (SA-su 

p) tfc. mm^^rmmij^^ (>i,z-mz^j:i 

[0018] i3i«ic. -Txwm. mffy^'^rmm 

mmimmzmmmztmtitzi^x'hi, ^<r>m, a 
ii)7.^7wm\m. (tfz\t.m%x) i}hm^coi,zx' 

[0019] mm. imi-mmtzr-:^mx'izm 

m^tiX^'^im-^. ■r'5ri)*>. msco (b) <7)J:dtc. 

7r^)V2) 2-f ALT fell tmLtzWi^y^^Tmm 
i)< V -73S«fc X^X ^UmhtlX-Wz^j: o T V ^ S « 

mx\ w/yT-i)vi mmLxi:i[zmm-thb^ 
simLtzmx'^sit:^j:xmr^-/9ifim.^tiht. n 
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[00 20] zcommi,iTyyy;<yT-i^3y{d^ir 

agmentat ion)<^X5 ^ r r -f J: 0 L T t ^ 

(002 1] wmx^rmii:^»>^^t>ixx\.^ 
h-nm^ xcnrnw"^ mux. 3 2mb) -rttsst- 

1.%^, <J:c7)t£5g^rtg=5:^Ji*i. 1115(7) ( c ) ^ 

-^<7)Hf XOti JD:^)-*^' 3 2 M B t 4>itT V 1 I> *>\ 
-?-<7)3 2MBJ: O^h^v^-^-^XAifeSfiTOHii: tTH 

^i«f , m)y^^Tm.mzm'o^^xh^tii'ix'^^j:\,\ 
10022] iot^i, Bfrie<0T75j/^yr-i^3 

J: 3 ^i-x ^ 'J T- TSi)*-ti> ^ fc a^X'^ h . -r 

ty-v: 0 , !f'-Mi^i02i, ^Tt: h^h iz^-tZ t X\ 

^*)^. -k^A (mm. 4. 7GB) (7>T—?iM^ 
mt:mLXf-^?:?Jx&tsZi:l,zi:-oX'f^Xi^<Df 

-mmmmmitA.t'^hio. yr^ji^mii^ 

[0 0 24] ^/vT. t£3S^tg^»;^'^ 

. x^TWMmm^iziimti 

[00 25] 

[|&Bfl*W^LJ; obi- mm] *^Hj!(±±ie(7)J: 3^ 

# sfj 0 ^xmimm-ti z b x'hh , 

[0026] :^%W)m<r>Smi. fVi-^m^ X(r) 

ma-^x-mx^r^miwrn-hi o ic^-^rt^i. t 
iftiiD^j: *)^b^\'^m^izmm^7mmt ixmx 



[0027] 

^-9-^ Xrt t\ lijD^^coi^-< XSrSST'^ hXoiZlX 

[0028] ^ijffl »rtg^-t-^ x(i , xm^mmm ( d m 
A ) x"m^m^j:->r-^ xxh hzbtmtLw ttz. 
mm^m/'j:^^ xi,immmMcr)m\,zx ->xm^j:h 

i.oi,zLXhXK^, mm^m:^^ X\,i , Ijjij 

{=||J 0 it ^.iiJtx/<r^j|!icoif J: -^rS^oT 
ixJrv^. fiJffl^tg^f-'fXti, ft^^cfiJffl^tE^r^^-fXi*! 

[0029] miiix-<.7m^mv^xi,t. mm^mrs^ 
^ X'^x-m^x^rmm^ i m<^:^m T^xtzbim 
tu\ ^Lx. m-^x-^m^m^hx^mmm h<.z 
vm^ixhb. mmz. siffiLfcsijiT-rtg^sr^iSrt 
ximx^rmm: i m^o^^fjo ari.. as*jx'<.rm 
iic7)fj^-c{i. z?i5gsn;tfijffl^ig^:-t^xrtT\ ^^^^ 
^zib izm&ix^rm.m'^^-^'i X(;)mM^xim-t 
hzbimtL\^, '^^■^^ xcommt. m'mM 

[0030] ^%^m±mmw<^x^7m.mmx:^ 
mi. Mmmmzktmn^zx^T^mfim hti 
xm. x^7mm<r>&,i^&w^. n^x^TW^^ 
~^m^x<m)imxmT^xhii p(cL-tt<oT'S> 
•9, m'^x«\w'mmx'^7fmt^-'^<r,^T^ xcomm 

iJ- J: 0 'Jn§ < T . afil)X'<Tffl«{cfiJ 0 i T I. ^ t ^ 

[0031 ] ^wmmmmw<r)x^7m.^m'^xii 
m,i. fibx^7W^^m^'^xxii%. ^coy^^rm 
mimk-ti>'mi}^^tfcb^. f-nbi-^Ltc-f^ xco 
mmx^7mmz-m(n^^x<r)mta^x'Wi*)'^x. m 
'^x-^m^^mmx^Tmm^-'^<7)-^-i xcomm^^T) 2 
o/h^jmtf . wmx^m^j:mmx^Tmmi 1 m 
X'p\*)Mxhzbmmbi-i. 

[0032] ^^BMcommmi^<7)y.^Tmmmx:f} 
-mi. fi^x^rmm^wy'^xxa^. ^cox^rm 
mi:tm-ti'£^tfi±i,rzb^iz. mm^rmm^vi 
*)^xhXdizL. ^<7)mm'<Tmmmm^m^j:v- 
-fxs-^^L, ^c7)mm^mbifzmi[Hx\ ^^ge^r 
b izmmx^rmm^^^^^ xcomtn^xm 0 

t (DX'h o X . -eco^^-f^-f Xc^)^SJ[|^Hig/J^^MJD:J^c7) 
[0033] 
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(00 34] zix<r>fzMz. tt. mmm&kmm^ 
x^7mm<0'^^ xii. -mt ixmit. 1 2 om 

izm.^tihxm-t if9iPD uz^mx% ^t^^ 
m^/w^'piz^M.^tLix^&yn y^^^sD uz^ifi 

A^tc J: -? T D M A ttg*^ Bjlg^x yhV (mti^im. 

^tix\^hi)^i^xhh. 

[0035] d^com. 1 (iD M A^#cO-glJT'J)l. . 
Ml] 

SpoL + SsoL^l 6-fe^':J' ( l^SpDt^l 5. l^S 

SDL^15) 

SpDi= (Epi,lX4+4) +2047/2048 
SsDL= (EsdlX8 + 24) +2047/2048 

§ix/c-fe;?^'<^m, Ssoi,«iSDLxyh»j^il^-ri, 
^^*^tcfiEffl§n7t-bi?:J'<7)|s:, EpoL iiPDLx>hy 
c7)m. Es,t{iSDLxyh>j<^-C*l.. -r^rfc*), 

PDLt SDL(;:ffiffi$il|>^«sc7)-b:7:$'c35i(t{il 

^i^imti". ttzPDL<r)^x\ m^m. SDL<7);2* 
Tiil 5-^9-^i:m!Lh:LtifiX't^j:\.\ 
[0036] Z(r)m.l^ZXiX\i. DMA*««;*c{C'ga 

T'#l>:!X:Pi@ffllim«;l 4 5MB (=121MB + «) t 

tch. mtii. s D L 1-fe sifi'm^m^j:X^mt 

8MBT^0, PDLl-fe^^3!>5^lir|gOTlS«^{i 

lMBT'J).|.i7)T\ SDL15-lr^^(120MB = 8 
*15)(CPDLl-t^':? ( = 1MB) -kMl^t 1 2 

T, a (a»i*<>2 4MB) iMti>t 1 4 SMBt^ 

I,. >rWi:4. 7GB<7)$^;3%tS>t|>. -f^tij^., ^ 
'^r^liS-x— 3 % t t^ij 0 ST fijixl. i t 

[0037] LfcA^'oT, tf-fMcOSIUiOffili^ 
4*^4 . 7 G BX'J) 0 - 2 6 M B i fl 

iT t , n^^x^rm^b t T<iB& 1 1 9 m b ^ 
T-fij 0 STi. ; t *>'f# I. . mtKnm. 1 T-^-f D M A 

h, zffiXo-^jimMm'^Wjimjx^Tmmx'. & 
mmizmxmmt^, 

[0 0 38] (mimmm) ^m(r>f^immm 
a. ±mxdizmM^tifzmm^m^^^^Xi^x\ m 



Mxi{,(ox'$>i. z<7)t^^ mm^rmma. m 
^sg^-^^ xf^x 1 m(D^m 0 i 1 ■sj^-^ xt 

Ti=5ri.?t''?>p. &±izmmm^^m^x^7 

mi^cO^-^ Xif 1 2 0 UhXhflU. '.l>MB$i7)»X'<. 
TMi^il 20MBX' l\S(r>^M'OMX^Ztt<X'^ 

h.^Lx ^(mvix^rm^mm txx v 7 r^m 
XT- im<r>^wio^x?>zttxih. 

[0039] -It. mi^m'^m^J:^^ Xp^izmzT- 

^mm^iix\,^tni, 1 m'Wi'omii>tLi-^-(xi,i 

fflffiJ^^Tffllggh LT 1 HT-SiJO ST^>it^t^:®-^. m 

%T^x^m\ rnix^rmmm^xsim 

t^^^Ji. 'eco-9-'fX|*iT'li»^'<7'ffllS^l|lIT'fiJ'9 
STi.. 

[0040] mm. m5<D (h)<r>xdi>z. vr-nv 

1 <nmm\,z\iwmx^Tmnt/^!i:^W:X^j:t--itzi}K y 
7-i)V2 mmu^mm^.zwiiX'^.r^m^'Smtts: 
0, mix^r^mmm^xi.o):.-^h)i%. mmx 

'^W£mmfm^m^'^WJ:^^ xi i^/Jns t 

I.. fi?ij;t(f, m^m'^mti:-^AXi?\2CimBX'h 
0 , |iJST^tg^-*f -f X*J 1 0 0 M BT'*.^iti\ 1 0 0 
M B nX-W^X^rW^,^ 1 EIT'fiJ 0 3T I. . 

[004 1 ] -ft^hh. mmx^rwmfm\^Z'mx' 
hhttxt. m^mwm^ti^^ xx-mix^r^m: 
1 ^<r)h.% 0 '^xhztifWMX'hhit^. i L. mm 

i a t^. ^ X ^ l*lTiSe(>X^T^Jifc»JiT^«g 

5:-t'fxj;0/h$v^:^^(i, m\x^rm,n-mm 

(C. »JSTiirtg^M«F*)T'*IK)X^T^J^^llliniJO 

[0042] ^h.-b->t>\kX'm^x^W£^m'^^ t^^zm 

(S^il&i:. ^J;c«\ Il5c7) (b) XVrAiV2mm 

^ii. m^x-^mcmix^rimiz 2 0 m b*>'§ /i>fc 

nu-^fitzi:, . \m&'^^\:Z. ^"^iofijiT^ig^^ 

0^19, 2 0MB(*lT-»X'<.rfflJSg-lll]lS;35-r 
hZtffiX%h, 

[ 0 0 4 3 ] ^/c. «g*c7);^'<T«J^5g:fr5S:t J; OK 

UzWdx^twcx u -y rti^mz im-^. jImw 
^j:m^x^Tmm<7)t&m(DtzMzx 'j 'yrAijiyiBTiTi) 

■^wmzii\^x . m.±mm^mtc^^ xtx- 1 mx-pi *) 

X'<7MlScOMiS^#Jiii:-ri.C: i:*^T'^ !>, 

[ 0 0 4 4 ] -:*r. ffl!Bftx'<r®j^$-5fijffl"rtg^-t^ x 
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■kii. m7<7) ( a ) . ( b ) (Oi fimtg^if'f 

/n±'P<7)Xm!!:m.m5liZ Xr>X. 120MBrtT'30 
MB, 20MB, 5 0MB, . . 'kt'<r>J:ol,Z^-{t^it 

ximi-^ztf)<X'^^. 

C 0 0 4 5 ] t &Mm-^m^j:-f'< Xrt(;T-:?*< 

im^tix\>^tn£. m^HfOT-^commmtx-ij^mi] 

w&}x^7mm^m&^^ . mzT-^f^mim^fx-^i 
'^x'^mmm:^^Tmmi)m^^tii> t , &:kmm 
m^j:-f-ixtxmz/&iix^i> Ltzt^-yx. m±mm 
^fii^r^f xmzT—^mm^ixx\i^x t , m^im 
^ws-f^ x^rnix^rmWitLx-mi'o^x . ^ 
(r>r- 9f)m<^j:it m^mm^m^^ xtx^(>i,zm 

^'b^^-^m-^izco^m^x^rmm^'^^^^ X 
x'wmLXoti-n,(^xh6, m&]x^Tmmi,ihh 
ij^tibik^^iix \,^i>Mizmmm^j:->r^ XtX-MMX 

zzx'h mmiz , m^mm^m^j:^^ xmzr- 
^mm^tix\,^tni. mk(^T-^<r>im&w.tX'^- 
m'^x^rmmt ixmrnM^^j:^-^ xt^j:^ . mzr 
-^mm^j:t'X'm'^x-sim^j:mmx^7mmim^^ 
ixi b . Mckmm^m^j:^^ xtx-mwrn^x^ i , 

[004 7] mtl,^. lasco (a) (c) <r>Xo 

iZ. -J^(D^-I Xcomm-i^ti^ 3 2 M B i: -dmbtHf . 

ff)fzx/iz 3 2MB i^mmx^Tmmt:m-th . mm 
[ 0 0 4 8 ] im^m^j:mmti^mm^<r>2i^j: 0 

m9(D ( a.) ^ (h) CO^OdZ, -^co^i- 
Xcomaji^t^S 2MBX'hiHi. 'm^:rtl,z3 2M 

1 M Bm&mr>x \>-^i^mx'm&)x^7mmi}^^ h i,z£- 
mx'$}in£. eiMB^im'mmx^TmmtLxi& 
m-i>. im^m^jMmti^e iMBX'hm. tr. 3 
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^W.mHI.4M, 8M. 17M, 32M, IM, 1 
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